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(57)Abstract: * 
PROBLEM TO BE SOLVED: To obtain a vapor 
growth device which can drastically raise flow rate 
distribution of a raw gas inside a reaction 
container by a relatively simple mechanism and 
furthermore ensure good distribution accuracy of 
film thickness even to a base such as a large 
diameter wafer. 

SOLUTION: In a flow straightening part 4 
continued to gas introduction ports 70, 71, 72, 
preventing members 50, 51, 52 are arranged in a 
position preventing raw gas G from proceeding 
straight and raw gas flow is introduced into a 
container body 3 by making raw gas flow to a rear 
side, while making it take a roundabout way 
through its outer edge and thereafter further making it flow through a flow 
straightening member 4, wherein a number of gas flow holes 65 are formed 
scattering. Since a gas flow proceeding straight from the gas inlet ports 70, 71, 
72 fall on the prevention members 50, 51, 52 and is forcibly made to take a 
roundabout way to a position out of the gas introduction ports 70, 71, 72 and 
thereafter introduced to the flow straightening member 4, the problem that flow 
velocity of transmitting gas tending to become large can be relaxed in a region 
corresponding to the gas introduction ports 70, 71, 72. As a result, it is possible 
to make a gas flow rate distribution uniform in a wide range inside the container 
body 3 and furthermore to perform vapor growth for a thin filmj^in a uniform 
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lilts ^*a*fcrtRtft*«tf*¥WBau «ft 

*¥tfc*S:«l) . ft*#*«li, ttr 

¥«S^ttlB©fe*ii | iiiB!at/J;TPi8:<0'>ft< fcv>f 
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fc»fftSIgg2 2, 2 3, 2 4#5lM£*X, -tftfeWl 
IR&S2 2, 2 3, 2 4felt«S 1 iF€i:S»tS^ (4 0 
£6 0, 4 1fc82, 4 2*62) riWIbfVC, <&•* 

WR4 0, 4 1, 4 2, S«f£«6 0. 6 1, 6 2&tftt 
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yuafl, J)MIS«*fcftVNH:«flaBI»t*fflU-CtJ: 
[0 0 2 2] H3tjW±5K, *<**«4 0, 4 1, 

4 2«*ft«i#J»«>*W8*fiU **W»i2iWW»& 

*tl€#VrtflieWiT/atfSW>«)«]*t W4 0 a , 4 1 
a, 4 2afttt5-t iS&£0ffi»KiP«<7>iBfc 
#4 0 b, 4 1b, 4 2bJWMt**iTHa. EftfcJ: 
9, ##*&4 0, 4 1, 4 2W4, (ttlrrtftU 1 *** 

5) 5 0, 5 1. 5 2iWtMfei5:h/CV'.6„ 
[0 0 2 3] Hiat) 5 EI2^1"J:5i^ tt*«4 0, 
41, 4 2tf>, W^*WjjWMIIrHK«>J«lBH:, fiOW 
$2Ort&B2Uftt1Ja«2 0, 21©rtBt«*l-T, 

S«55 0, 5 1, 5214, V>1"tVb*fjCt2>^^^AP 
7 0, 7 1, 7 2A>6.<Op^^GCOiEJi4:*»tf^tt 
|C»J**il-CV^tt. -tVl^l?, B4fc#t*5fc, » 
#K40, 41, 42f4, *!fEn-*fe*SP 5 0 , 51, 52 

tf, rote**) , AfcttfcttfcweSfttJUiTo 

♦BtBTaBS^^BBB^Ba******* 

[0 0 2 4] S33»'^rt 4-SWffieO, 
61, 6214, JWMf*G*aaS**#:*Bafc8 5 

mmmw&*hiti>o>'<iihz>. 04fcs*i-j:5i-, 

»§«4 0, 4 1, 4 2 <?>SfC^«fS«R 5 0 , 5 1, 5 2 
*«TffH«IMLTtfcWW*Grt:, SEW«6 0, 6 
1, 62<0#A»a?L8 51fraoT*#*#30rt»a 
IW^ifEHjitfr tt'iS. *SllS0iJ"et4, 
MSB2 2, 2 3, 2 4»iitJ6-t5S«£*56 0, 6 1, 
6 2 14, KHWb & *VC 1 tfc<0«W« 6 £ ft o T 
V^S^, #iift*Vl!afi*2 2, 2 3, 24felC»l!iUTgE 

[0 0 2 5] BIT, ±lBOS5«H*#»Sfc-C»mft*V« 

m<o*te&***K<z>^xmi-*>, tft*?^, ei 

B4t^i5K, fc#*$AP70, 7 1, 7 2frb 
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100m/*J>) KT, **tlbMEK2 2, 2 3, 24fc 

[0 0 2 6] «A§ftfcJR*W*Gl4, #*nti*«B 

0, 5 1, 5 2|i^9, jte^*»«B3»l*lC^**H 

BUtWllCBID»*» SfeteiHL©lEWfi8 0. 6 

1. 8 2*aa-t«wt'e^ift«>E»« I *HKsn"c 

0, 5 1, a2teSfcoX£*i*rffHLfcJM , W*G 
tt, K6S«4 0, 4 1, 4 2i:S«ft®8 0, 6 1, 6 2 

ftu fcfclcMWeo, 6i, 5 2*mirizk£ 
a D fc**«««# r 

fci**>fl>ofc, MM* 3 

[0 0 2 7] Wfctf, &SS##30>iS$#fS]<O#*&ftfi 

EPV= (Vmax-Vmln) / (Vtrax+Vmin) SO. 3 
5 

Mlft+*^©ll»#*G«HHMniflte tea. 
[0 0 2 8] ±|B«>J;9fc**IHl6*i.feK»^OP 

ftiWBFa«»iaatf^*VTA'rt*u ^^^^ 

EW(4 % E&MftS 0 0 mmT?fc 0 » 9 3 f** 

EPT= (tmax-tuin) / ( tmax+ tmin) ^0. 0 
1 

to 0 2 9] ft*5> *P*«-ei4» ^*AP* ! Rf5* 

tCJfcftfe#**A.BTQ. 7 1, 7 2©#*fc*t*Ut 
ttMfttlR <tt*«W 5 0, 5 1, 5 2fcfc«#6 
0, 6 1. 6 2 (iVIH) fcOttfcKiW*. t* 
t>*>, ^«AP7 0, 7 1, 7 2*lcaf**3t*-flS 



WM¥12"269147 

i*AB 7 0, 7 1. 7 2 |c*W&t*l*h.iBi*"2 2, 2 
3. I4HMU |Mtt*«iW**©ft**lrtt 
WR20. 2HCi9ia±t5J;5fcL-CV>6. £*tE 

[0 0 3 0] mtittZto tf>«ffifcStf»r® 

feat******* (r^jowN-ert, w*t#rt» 

#) ©WW**!*. 

^•C3 0%«±fctJ&wt)»«a*U\ *fc, KBSSik 
|Uh»**««ft*>it*v4BHK:'CaiiaH*Sft* <#* 

*) . ft«> ♦^»Apa»b©3tf^i«i«ifiiB«i: 

[0 0 3 1] *fc, El3|i*3V>Tli, fttt£6 0, 6 
1, 6 20^«fEiSa6 5ttRtt*rBatUT^UT 

o a»fe ©JWW * ©**«&• fc tot**** 

a«5ftK»CtSTUteV^5» 0lJ*.tfO. 8 ~ 3mm 2^15 
H-caSIHg?* 5. gH&E©£ffifltK*ii"S # 
*«G»Le 5©£W«S»lB«©»l#». «*©*&£ 
J:0 3O-5O%©*H'CW»tSiii4 t 'C**. ft 
33, #*KffJ"ef±, #*fft»Sfte 5©#*iit£ii»rEi» 

£T©#*$AP7 0, 7 1, 7 2fc*H,-CIU-i;:K£ 

0. 7 1, 7 2W£Hfc6*ft*9fcl' , *** v '* 
[0 0 3 2] *fc, #**AB7 0, 7 1, 7 2t,» 
A+**iH»» (ttWWW 6 0, 6 1, 5 2 fc©£ 

a«4 11*^*5* w*.tf6-»B0mmaa:o<iB'0ii4 

3S»T*6, SfEft«f5SB5 0. 5 1. 5 2 fc*tj£? 
i-*S«£*R (SEMffl**) 6 0, 6 1, 6 2 t»86«ttt> 

5-50 mmS^Wffiffl'CjBSl5a^^^ 
[0 0 3 31 &T, 

roffiWJlC'^Tft^'tS. E6 (a) S 
t/ (b) teittH-W** »Sfi4 0. 4 1, 4 2Wi|«* 
KlHWIKW*t4 0t, 4 1a, 4 2a*»*r«- 
^, •tH6S»Sffi4 0, 4 1, 4 2©S**l*l-+ft*<8 
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/M-fc^i;-?, E3<7>#fc& 4 0 b, 4 1b, 4 2 b 

sp2*n«tucv**. i»«»teJ:*itf» 

5 1, 5 2jJ»»***t6*-Ctti!i5!»#<C 
Va«I, *«ai»*»BO. 5 1, 5 214, *»«E*tA 

[0034] «f*«K»*t * # *Sft«ttl4, H 3 ®# 
SS40, 4 1, 4 2COi5*^#4 0a, 41a, 
4 2a*>SV>l44 0b, 4 1b, 4 2 b t« 
"Cl4fc<, «*feCDiSRia«S U"C ^ i V > 071^ 
+ * Sfc, #*»§JL6 6lS^lkJ!Wt»ft&*«««4 
Od, 41d, 42d> 40c, 41c, 4 2 c t LX 
i>&\ *fc. *MMF»6 0, 5 1, S2t»<M 

[0 0 3 5] *fc, ^*X0<0J»^»C»4> 04<P±.5 

* 8 *-JJfK*feH» ^ftJ; 9 t»*W*ft 

6*5tetTtJ:^U #*WttMM«BPVSo. l 

fc, «*.MMaK*tJ:9fc, 1 ^Wa«WWW« * 
}fcl,Ti*v% z.v>MX>\t< 3 0(11*16)** 

fc*ti&l/C;(f**AR 7 ia«#J*Sft* *w 
^««*rt3EffiKtS**2 4 0€rE*fCV^. 

#£$2 4 Ott, ***lDfc*»WtlEtHR6 * 9 I)®'* 
Us ±TIM(K«J*# 240b, 2 4 0b 

5 1 fcfto-OSS. #**AP 7 1 Sft&flM* 

*©**aHU $&fc«ft«e&«T#s&*ft3<ort 

[0 0 3 6] *fc» H9<O0J"CI4, S*S«4 0, 4 1, 
4 ^tStS#fi««6 0, 6 

1, 6 2fc*M-fc*ft. 

UO^^^^nW^HS!^!^®*^*^^* 3 & < 4 0 
a, 4 1a, 4 2a) , roJ£»K#*tifc 
«*mM*»BO. 5 1, 6 2fcttoTV*. £0 
IMTCH:, *«£Kj»S«P5 0, 5 1,5 2 fcSfcofcK 

tt*, H10©W4, E6<0«fi!tlt*3lt?)*tt«fi4 
0, 41. 4 2*»fe, «**4 0». 41a - 42a * 

0, 41, 4 2(o±mmixmntvxm^ ^ 

loos?] Sfeic tt**tt©»«i*, «*Mf*G© 
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BOO©*5te««*te»«l'fc*» fc$VM4Hl2K 
W^^Gtt, tt«R5 0 0*>J&VM46 0 0© 

[0038]^ *BW»«ttrtft*»fc*5» f 'J 

[0 0 3 9] *fc, **M<0«ffi«ft^jS«, 

Bit, h**±a*tt**K***«ia*s* 

y{f, ^j/^u-f^^oPVDifefciSffll/ti 
[0040] 
fc. 

h r> *7 : FLUENT (7A^*V htt t ver. 4. 3 

2) €rffiffitfc, »«fli«ffitfc«E*vlWSS5comffil4, 
S#W^«, 06, B9JWWi0B*tfcf»ofeP«l 

(D^w-cfcs mmm^mm^^xitmi^ 

[0 0 4 1] HI 3 -HI 5fc, '/UV-fa^tt 
fflLfc, #*oM**#t*+ (H8-E1 0<0*tBSli 

ft*, MsttWfeU-C, H14lc*v^ )W*«4r«ll&b 

*.m<omhmmzwxM/z * ^^tro 

T^ft. HI 3 (a) tti8ttSe«JWtt\ W < b > •* 

tt*«4o, 41, 42, mm#GRv<£mzQ. 2 

lOfiaSBB^t. Hi 4(4!S5S**WTrfei:^^»AP 
7 0, 7 1, 7 2©-tj*»tJ«E»tti8**1". H 
1 5 14, &ffll-fcfc&##iS4 0, 4 1, 4 2mm 
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Sj*U (a) 1401 oro^'f^t©, (b) »409CO 
?<(7<Oi}<o, (c) ra^e^-f^fcro-C&a, IS 

vf*»^W**#+t>«>*ttftv % > . ft*, 

T«f»fci[****U J*l*k ±T#« 

iSfeiro^Hfett, J#I*J* S 3. 9fflm/t^, K#i6j** 
0. 8 Smm/t^tfcS, 

10042]-*, ■BHUth'CV % ttV*«'$*l'-i ys 

aM«©#*»»JL»fffl^S : 1. 8 2mmD (KINK 
3. 3mm 2 ) 

4iB/cmro^,ft)biiaa 

&K0*S:ftL 

i*AO 7 1 A»5)©**f«E5iaVSS* : 1 1 2m/», 
5 0 s y y^-/^;fJ*AP7 0, 7 2*fe«>ftftttt 
**tm*:#2em/«>» 12. 6 5 
#*#ttnlWH"'J* : 3 7 9mmXl 9. 5mm, 
1004 3] JUT, V«*W , -VwS/»JMr*1*. Ml 

6&o<i2i7tt, mm<n#$rte&**-t*>wihs. 

01 6 14, «*ii*MLt»£*kvCjlBi»*i:te*» 
(i4«rfifflr^«SP<0<fttt) Stiff, **ttfcl* 
K-10 0Wlia»b±*8. 5mm) «HWK»W* 

flft^KSB (iS&SOOmm) *-a^LTV>?>. 
J:*U4\ MWSKWCWWCB, 
«*ft**Vw«-2 3. 2 6m/8>; 
8ttaS&^fflVmln= 0 . lm/8»; 
EPV= (Vmax-Vmin) / (Vmax+Vmin) =0. 9 

9 ; 

kftoTV>ft. EPVttO. 3 6fc@;t5*&te$t«:*j* 

ltv**, *fc, si 17 ri, iaPB±"t©wi»**- 

■fattEtetWHc*** 1 ** < ft » . 

[0 04 4] Rfc, 01 8-02 014, Ell 5 (a) <0 
01 9 {4, J = 5 2 (SSf&MULh) fcfcttSK* 

$iffii&£fi-?»>*> , smu** *wk= i 2 (1 

0. 2mm) KTWMWckfto-CV^tfciPtofra. 
01814, K= 12 (SipffiffiS) fcK=3©4HMfc 
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*a**«ViM- 0.45 5 m/*> ; 
«a*/MIV«in-0. 2 2 0m/#>; 
EPV= (Vmax-Vmin) / (Vmax+Vmin) =0. 3 
5 ; 

iftoTV>ft. EPV|4±3E<flit»0IJOffi,);D'b3FL.< 
fc, 02 014, Wtm±Srt*M»1t*-*yc-*y*i' 

[0 0 4 5] *fc, 0 2 1 2 3 14, 015 (b) CO 

0 2 2 14. J = 5 2 (JfcRf <L>ffiSK±) J - 7 5 

fl?K=12 (10. 2mm) fcTTiJftJift^t ft^TV^ 
£.£#kj&»5„ 02 114, K=12 (gtpKffcS) fcK 
= 8 co&ttSKfcltS J #«8Kt$Mh , 4r9"f , fe«>'Cfc 

«5iS^Vinax= 0 . 2 7 5m/S>; 
**ft/JMiViln» 0 . 2 0 7m/U»; 
EPV = (Vmax-Vmin) / (Vmax+Vmin) =0. 1 
4 ; 

t!teoTV>S, EPV(4015 (a) J:9 1 b/M?<ft 
fc, 02 314, r»s^y^>'^^fct©'C*»5, &® 

[0046] Sfcfc, 024&U<02 5(4, 016 

(c) ©**7«i»«i w*##iWtf**««>±TJt 

a-ffcO?fc&. 02 5«, J = 5 2 (Sfitp'MfcS* 

&COK=12 (10. 2mm) |:i'Ctt5$&*fe#oT!/ , > 
02 414* K= 1 2 (£$Ettfi> fc 
K = 3 0#<fcfifc:fcltS J atoMa^****!"*©"?* 

»j$ft;fcflBVmax=0. 2 7 0m/&i 
*i$*'hffiVnin= 0 . 2 6 5m/«>; 
EPV= (Vmax-Vmin) / (Vmax+Vmin) =0. 0 
0 9 i 

[0 0 4 71 ±!EC0^?a.W-^a^l4, • S*S^ 
fciaWfcMB»i"»*«W<Mi , ®IWBft* teJ:9 » • 

-<cJtj$^#* J #fctia*»-ovNt(4, s«wiaiEt# 

^B5©*l«*fl ! Tfc*JV>-CifflfeS^t>(4ft 
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[0048] (S&0J2) £g3 0 0mmf?Pl>>ya 

(si 1 4 m) t m-vk v s m&<omi t um 

El 6 (a) (±T»1S1 : #»#*<3)) fcID (c) 
UTSfcSttiS : W&#*®) t Lit, 

[0 0 4 9] *L"C, tt»4-TlSW¥MfiTtTofc, * 
1\ *I^WAB7 0, 7 1, 7 2^fc, 1. 0% 
<OH F &$*T* 5 #R8#ifc U 

iKi^yyi i (ei) fc-amt. afcwoia&jjs 7 0 0 

ICiC^o^lt, BM#*$Ap70. 7 1, 72(5»?> 
HC1#*2. 0%*££1-S*5ft#*£l£ffl*A 

f»?y^i lomtrMKU IWtwroaAW.l 0 0 



0X:i^JSUfc«v S«wSH)|Bf^*An7 0, 7 
l, 7 2ii»&M*Bos/?y#**£;fft5*s&#* 

5 : 

&tS!sl«i£g; 2 0E/# 

JWW* : M>*»»f9f (S 1HC 1 3 ) +*J*?iB 
(H 2 Wft9 0y y LT, h!J*B 

£*ap 7 1 Mvmmmwm* 1 1 2^ 

1 6 I> y h/U/ft i 

gy^AP 7 0, 7 2^fe.©"«WiSiE5*&V«£*:#2 8m 

[0 0 5 0] ftbhitnm$v>&&~rftbh 

7^ywSrFT- I RtefciPiflJJtU fc^JRJSteSrtna 
IHi:<ft/MWte«f tmintb-C, fflBlfcRVg* 
^J^-i'EPT (= (tmax- tnin) / (tmax+ tm 
in) ) ^SUljt, WM&^*?74**Miak 

aifc-ttveti***-. 

[00 5 1] 

1*1] 













20. 7 


© 




3. 9 


® 


fiftWS UT3IB19) +H8MK 


a 97 


® 


ttws (±t ■ fcfcanii) +»»» 


0. 60 



tnw — tmln 
two* +tmln 



XI 00 



tmln ! ft'JMWt 

[0 0 5 2] t SBEfc&fflLfctlJ&tWfc 

1 %w<D&'RK*i-*mmi>mb*ixM, 

•^wri*. ept=o. 5%sa*T?JRWtffeo*iJ(S 
[EffiwfflllifcaSlW] 

[SI 1 ] JttMoSMAftMVO-fltr^fliiilMIl 
E. 

IB! 2] RC<*e?fllM. 

[03] n 1 &ve 2 ro^g(ott^wsa5<7?iEiia, ¥ 



BBB&tfA-AWfflBI. 

IE 4] 03O»*V«S«ofPfflftttW1-5««H. 
IE 5 ] E 1 S VW 2 »JtBfc*ff 5 WftEf *IE 

[06 ] «HiW*»«)JI-roK»«tr*-rtWlHatfjE 



IE 7] mi<%-omm*ti<i-ftm. 

[E 9 ] ICQ C < !SE»8C^J4^t^l»ER^jE®E. 

[Eio] mz<&z*>mm\*fM-mL®$.uiEm 
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[013] f /U s i/KGWB LttMtitfoOBIR 

0. 

[014] 0C< §«*(*:<75^fe«:S%t*fttia. 
[El 5] Ig^JKO^Sal'-i/ay^fflUft:, 

tf-*fe&jjWffi0. 

[Ell 6 J Jtlfe«!|OC/SaU—>3V)»*(I*Slt*J* 

[018] Ell 5 (a) cO&S«»!tfc£S&/3Ufcfc*W 

[El 9] IUlXK#t6]JfE3i#*7 p 0 7 7'f/l'. 
[02 0] |l!IC<£»l®roSf£jf^*-»3c^y^V^ 

[02 1] 015 (b> <Dmm&*miitb$o 

[02 2] |BIC<K^lfil«5i^*^a7r^^. 
[02 3] IUC<£JpS<&&**Mfr-&7^''5> 



[02 4] 015 (c) ro»$t£^4-»fflUfci*w 

[02 5] IUC<K#fa&ttia#*7'n;7 7-^l'. 
[026] £801 2 ntmMfimffii&i:*t®> 

3 m*& 

2 0, 2 1 (fttMWt) 

2 4 SftftfS!B£ 

mmm (mm) 



23, 

4 1, 

5 1, 

6 1, 



4 2 

5 2 

6 2 



22, 
40, 
50, 
6 0, 
6 6 
70, 

ioo #*mm 
sp mm® 

G 



7 1,72 



[01] 
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[IE 1 0] [Bill] 




ttttMtt ! mm) 
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[Ell 8] 



[02 1] 



0.5 
0.4 
0.3 
|..2 
ffl0.1 





. -i . 


■ 


?« 

?■ 










—«#»■•» 


«• •■•«•»" 












.. . 1 ...I' 



20 



80 



100 




30 40 



[0201 



42 
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a 



1022] 



[1212 4] 



Ql3 r—T 
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[132 3] 




[H25] [026] 




-150 -100-50 0 SO 100 150 
*x-^*6ttB#&epa*Affltt (mm) 
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<72)»Wfr EiS $ 

»*JH««f»mWB2-13-l {3»¥«tt 
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F^-A(#*T) 40077 AA03 BA04 DB04 DB05 E024 
TB02 TB03 TG04 TH07 
6F045 AB02 ACOl AC02 AC15 AC16 
AC19 BB02 DP04 EF05 EF14 
GB17 HA03 
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